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THROTTLE VALVE ARRANGEMENT 

CROSS REFERENCE TO RELATED APPLICATIONS 
The present application is a continuation of 
5 international application PCT/DE02/03041 , filed 19 
August 2 002 and further claims priority to German 
patent application DE10140410 . 7 , filed 23 August, 2001, 
the both of which are herein incorporated by reference. 

10 BACKGROUND OF THE INVENTION 

The invention relates to a throttle valve arrangement 
for closing a through flow opening in a throttle valve 
connection piece, in particular for an internal 
combustion engine, having a pivotally actuated throttle 

15 valve shaft which the through flow opening is mounted 
transversely with respect to its longitudinal extent, 
projecting with its free ends into the housing of the 
throttle valve connection piece, and having a throttle 
valve which is firmly connected to the throttle valve 

2 0 shaft and by means of which the through flow opening 

can be closed. 

In such throttle valve arrangements, it is known to 
introduce the throttle valve into an axial slot in the 
25 throttle valve shaft. Drilled holes and threaded 
drilled holes are formed in the throttle valve shaft, 
transversely to the plane of the throttle valve, and as 
a result recesses, into which screws for attaching the 
throttle valve to the throttle valve shaft are screwed, 

3 0 are formed flush in the throttle valve shaft. 

In order to secure the screws against unintentional 
loosening, the screws also have screw protections. This 
design is complex and costly in terms of mounting. 
3 5 Furthermore, the additive manufacture tolerances of the 
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throttle valve, throttle valve shaft, axial slot and 
the threaded drilled holes and recesses give rise to a 
relatively large degree of play of the throttle valve 
in the through flow opening of the throttle valve 
5 connection piece and thus to a relatively high leakage 
rate when the throttle valve is closed. 

SUMMARY OF THE INVENTION 
An object of the invention is therefore to provide a 
10 throttle valve arrangement of the type specified at the 
beginning which is composed of a small number of simple 
components, is easy to mount, and has only a small 
leakage rate when the throttle valve is closed. 

15 This object is achieved according to the invention in 
that the throttle valve has a receiving opening which 
extends continuously in its plane, transversely with 
respect to the through flow opening, through which 
receiving opening the throttle valve shaft is guided 

20 and having one or more recesses, continuing from the 
through flow opening to the receiving opening, in the 
throttle valve, in the region which of which recesses 
the throttle valve is connected to the throttle valve 
shaft by means of a welded connection. This embodiment 

25 requires only a small number of simple components. 

For the purpose of mounting, the throttle valve shaft 
is guided, by means of the mounts in the throttle valve 
connection piece and by means of the receiving opening, 

30 in the throttle valve which is inserted into the 
through flow opening, and is not firmly connected by 
means of the welded connection to the throttle valve 
shaft until after the throttle valve has been 
positioned to an optimized degree in the through flow 

35 opening. Before assembly, separately manufactured 
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threaded drilled holes and recesses are not present on 
the throttle valve shaft and therefore do not need to 
be taken into account in the tolerances, with the 
result that the throttle valve can be inserted with 
5 only a low degree of play, and nevertheless in a freely 
moving fashion, in the through flow opening, before it 
is fastened after it has been positioned to an 
optimized degree. The device for manufacturing the 
welded connection is guided here from the outside with 

10 respect to the welding location by means of the through 
flow opening. The connection using a material between 
the two components to be connected gives rise to a very 
high degree of securement against unintentional 
loosening without special securing elements being 

15 required for this purpose. This is a particular 
advantage in the case of throttle valve arrangements 
with small throttle valves which, according to the 
conventional technology, can only be fastened to the 
throttle valve shaft using a single screw, for reasons 

20 of space, and thus constitute a particularly high risk 
with respect to the unintentional loosening of the 
throttle valve. 

Such throttle valve arrangements can preferably be 
25 applied in what are referred to as E-gas systems for 
internal combustion engines in motor vehicles. However, 
other applications such as, for example, in exhaust gas 
recirculation systems, are equally possible. 

30 In order to be able to form the receiving opening for 
the throttle valve shaft in a throttle valve of low 
thickness, the throttle valve can be formed in the 
manner of a hub in the region of the receiving opening. 
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In order to be able to manufacture a connection between 
the throttle valve and throttle valve shaft even if 
these two components are composed of different 
materials which cannot be welded to one another, the 
5 throttle valve can have a connecting element which is 
firmly connected to it and which projects into the 
recess in the throttle valve, is composed of a material 
which can be welded to the throttle valve shaft and is 
welded, at its region projecting into the recess, to 
10 the throttle valve shaft. 

The connecting element preferably projects tangential ly 
with respect to the throttle valve shaft into the 
opening . 

15 

If two connecting elements are arranged firmly 
connected to the throttle valve and project in opposite 
directions to one another and tangentially with respect 
to the throttle valve shaft into the recesses, on the 

2 0 one hand the securement against unintentional loosening 

is thus particularly high, and on the other hand the 
type of torque loading is always the same, irrespective 
of the direction of rotation. 

25 If, in this context, the ends of the connecting 
elements which face one another are at least 
approximately in contact, both connecting elements can 
be connected simultaneously to the throttle valve shaft 
using a single welding process. A largely uniform 

3 0 transmission of torque over the width of the throttle 

valve is carried out in that the connecting element or 
the connecting elements extend at least largely over 
the entire width of the recess in the direction of 
extent of the throttle valve shaft. 

35 
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If a plurality of connecting elements are arranged one 
next to the other in the direction of extent of the 
throttle valve shaft, the reliability in terms of the 
optimum abutment of the connecting elements against the 
5 throttle valve shaft is very high, irrespective of the 
tolerances of its fastening to the throttle valve. 

If the throttle valve is manufactured by means of an 
injection molding method and the connecting element is 

10 firmly connected to the throttle valve as an insertion 
part by encapsulation by injection molding using the 
material of the throttle valve during its manufacture, 
no separate mounting operations and no particular 
fastening elements are necessary to connect the 

15 connecting elements to the throttle valve. In this 
context, the connecting element may be an insertion 
plate which comes into abutment in a sprung fashion 
with its free end against the throttle valve shaft and 
thus provides a high degree of securement when the 

20 connecting element and throttle valve shaft are welded. 

Manufacture is made particularly easy if the throttle 
valve is a component which is manufactured from a 
lightweight metal or from a plastic using an injection 
25 molding method. 

The throttle valve shaft may be composed here of steel 
and as a result provide a high degree of resistance 
against wear in the bearings of the housing of the 
3 0 throttle valve connection piece. 

The connection between the connecting element and 

throttle valve shaft is made particularly secure if the 

connecting element is in abutment with its free end 
35 against the throttle valve shaft with prestress. 
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If the welded connection is a fused welded connection 
generated by resistance welding or laser welding, the 
components which are to be connected to one another are 
5 heated only in the actual welding region. Heat 
stresses, which could lead to distortion or damage to 
the components, do not occur. Furthermore, the devices 
for resistance welding or laser welding can also easily 
be inserted as far as the welding location through the 
10 through flow opening of the throttle valve connection 
piece. 

The welded connection can either be made by means of a 
welding seam or by means of one or more welding points. 

15 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
An exemplary embodiment of the invention is illustrated 
in the drawing and will be described in more detail 
below. The single figure of the drawing shows a 

2 0 perspective view of a throttle valve arrangement. 

DETAILED DESCRIPTION OF THE INVENTION 
The illustrated throttle valve arrangement has a 
throttle valve 1 which is manufactured from plastic 
25 using an injection molding method and has a hub 2 which 
extends centrally over the width of the throttle valve 
and is formed in one piece with the throttle valve 1. 

Formed at a right angle to the plane of the throttle 

3 0 valve 1, a slit-like recess 3, which is continuous and 

opens into a receiving opening 4, formed by the hub 
drilled hole, for a throttle valve shaft 5 and into 
which the throttle valve shaft 5 is inserted is formed 
extending largely over the length of said throttle 
3 5 valve 1 . 
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Connecting elements 6 which are included in the 
injection molding process are arranged on the opposite 
longitudinal sides of the recess 3, with their one ends 
5 as insertion plates in the hub 2 during the manufacture 
of the throttle valve 1, said connecting elements 6 
projecting, in opposite directions to one another and 
tangentially with respect to the throttle valve shaft 
5, into the recesses 3 and bearing with their free ends 
10 7 with prestress of a throttle valve shaft 5. 

Both the connecting element 6 and the throttle valve 
shaft 5 are composed of steel. Along the longitudinal 
edge - bearing against the throttle valve shaft 5 - of 
15 the free end 7 of the left hand connecting element 6, 
said connecting element 6 is firmly connected to the 
throttle valve shaft 5 by means of a continuous welding 
seam 8 . 

2 0 The right-hand connecting element 6 is firmly connected 
to the throttle valve shaft 5 by means of welding 
points 9, also along the longitudinal edge - bearing 
against the throttle valve shaft 5 - of the free end 7 
of the right hand connecting element 6, said welding 

2 5 points 9 being formed distributed at a distance from 

one another over the entire length of the longitudinal 
edge of the free end 7 of the connecting element 6. 

Both the welding seam 8 and the welding points 9 are 

3 0 generated by laser welding. 
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The illustrated welding seam 8 and the illustrated 
welding points 9 are two alternative possible ways 
(illustrated on a throttle valve 1) of forming the 
welded connection. It goes without saying that it is 
also possible to provide only welding seams 8 or only 
welding points 9 as a welded connection on a throttle 
valve . 
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